The bacterial cell envelope has a complex structure and must be enlarged when the cell grows and divides. Gram-negative bacteria have in their periplasm a mainly single-layered peptidoglycan sacculus that protects the cell from lysis due to the turgor and that is required to maintain cell shape. During growth and cell division the sacculus is enlarged by the coordinated activities of peptidoglycan synthases (penicillin-binding proteins, PBPs) and hydrolases, which presumably form dynamic multi-enzyme complexes. However, the molecular mechanisms of peptidoglycan growth are poorly understood.
